Background: In Australia, notification rates for chlamydia have increased fourfold since the early 1990s. An increasing incidence of genital Chlamydia trachomatis infection would be expected to lead to a rise in the incidence of chlamydia related diseases. Objectives: To determine trends in hospital admission rates for pelvic inflammatory disease (PID), ectopic pregnancy, and epididymo-orchitis in New South Wales. Methods: Age specific admission rates from 1992 to 2001 were ascertained using inpatient data from all hospitals within the state. Results: Among women aged 15-34 years, hospital admission rates for PID fell from 165 per 100 000 population in 1992 to 64 per 100 000 population in 2001 (p for trend,0.0001). 15% of PID cases in women aged 15-24 years were chronic, compared with 32% in those aged 25-34 years, and 46% in the 35-44 year age group. The incidence of ectopic pregnancy and admission rates for epididymo-orchitis remained constant. Conclusions: On a population level, trends in the incidence of chlamydia related diseases do not necessarily parallel those of reported chlamydia rates and ecological associations between the two need to be interpreted with caution.
Background: In Australia, notification rates for chlamydia have increased fourfold since the early 1990s. An increasing incidence of genital Chlamydia trachomatis infection would be expected to lead to a rise in the incidence of chlamydia related diseases. Objectives: To determine trends in hospital admission rates for pelvic inflammatory disease (PID), ectopic pregnancy, and epididymo-orchitis in New South Wales. Methods: Age specific admission rates from 1992 to 2001 were ascertained using inpatient data from all hospitals within the state. Results: Among women aged 15-34 years, hospital admission rates for PID fell from 165 per 100 000 population in 1992 to 64 per 100 000 population in 2001 (p for trend,0.0001). 15% of PID cases in women aged 15-24 years were chronic, compared with 32% in those aged 25-34 years, and 46% in the 35-44 year age group. The incidence of ectopic pregnancy and admission rates for epididymo-orchitis remained constant. Conclusions: On a population level, trends in the incidence of chlamydia related diseases do not necessarily parallel those of reported chlamydia rates and ecological associations between the two need to be interpreted with caution. L ower genital tract infection with Chlamydia trachomatis and Neisseria gonorrhoeae can lead to pelvic inflammatory disease (PID) in women and epididymo-orchitis in men. In turn, PID is commonly followed by ectopic pregnancy, tubal factor infertility, or chronic pelvic pain, resulting in substantial reproductive morbidity. 1 In randomised controlled trials, selective chlamydia testing and treatment of women has been associated with decreases in the incidence of PID. 2 3 In men under the age of 35 years, epididymitis is usually the result of C trachomatis infection, while urinary tract pathogens are generally responsible for epididymitis in older men. 4 5 In Australia, notification rates for chlamydia have increased fourfold since the early 1990s, with the greatest rises seen among adolescents and young adults (fig 1) . 6 In New South Wales, Australia's most populous state, legislation was introduced in 1998 that made the reporting of C trachomatis by laboratories mandatory. Chlamydia notifications in New South Wales increased in parallel with national rates-from 39 per 100 000 population in 1999 to 88 per 100 000 in 2002. 7 The extent that these increases in chlamydia notifications represent a true rise in chlamydia incidence is uncertain: ecological studies suggest the higher notifications rates also reflect increased chlamydia testing. 8 9 During the 1990s, gonococcal notifications among women in New South Wales remained at historically low levels, while increases among men were largely restricted to those who were homosexually active. Throughout the 1990s, annual gonorrhoea notifications in women remained below 3.5 per 100 000 population. 10 11 Given the rise in chlamydia notifications and the uncertainty over its significance, we sought to establish if the hospital inpatient morbidity from specific chlamydia related complications had also increased. The aim of this study was to determine trends in the incidence of hospital admissions for PID, ectopic pregnancy, and epididymo-orchitis in New South Wales, Australia's most populous state with a population of 6.6 million. 
METHODS
Information on all patients admitted for PID, ectopic pregnancy, or epididymo-orchitis to all New South Wales hospitals-both public and private-between 1992 and 2001 was obtained from the state health department, via the Health Outcomes Indicator Statistical Toolbox (HOIST) 12 using SAS. 13 Only cases where PID, ectopic pregnancy, or epididymo-orchitis were indicated as the main reason for admission were included. These diagnoses were identified using concordant ICD9 (numeric) and ICD10 (alphanumeric) codes (table 1). 14 When these three conditions were recorded as additional diagnoses they were excluded from this study as they may have represented pre-existing or historical conditions. 12 As all subjects were anonymous, whether individuals underwent repeat admissions during the study period could not be determined. Data on visits to hospital emergency departments that did not result in admission were also excluded.
ICD10 categories A56.1 (chlamydial infection of pelviperitoneum and other genitourinary organs) and K67.0 (chlamydial peritonitis) 14 were not included as these could not be translated retrospectively into concordant ICD9 categories. These diagnoses were, in any case, rarely used and accounted for less than 0.5% of cases. For 2001, whether a woman underwent laparoscopy or laparotomy was ascertained by examining details of procedures performed during admission from information available from the HOIST database: this information was not available for previous years.
Age specific hospital admission rates for PID and epididymo-orchitis (cases per 100 000 population) were calculated using annual New South Wales population data from the Australian Bureau of Statistics. 15 The age specific incidence of ectopic pregnancy (cases per 10 000 births) was determined based on annual birth rates from the New South Wales Midwives Data Collection. The significance of trends in admission rates over time was measured by the MantelHaenszel x 2 test using SAS. 13 Data on hospital inpatients were de-identified to protect patient confidentiality. Ethical approval for this study was granted by the human research ethics committee of the University of Sydney.
RESULTS
The number of hospital admissions per year according to ICD classification is shown in table 1. Admission rates for PID among women aged 15-34 years fell from 165 per 100 000 in 1992 to 64 per 100 000 in 2001 (p for trend,0.0001) (fig 2) . The reduction in PID rates for women aged 35-44 years was less pronounced, and overall rates were lower.
In over half of PID cases, whether it was acute or chronic was not specified (fig 2) . For the 10 year period, PID of unspecified duration accounted for 55.8% of diagnoses in the 15-44 year age group. The proportion of women with known chronic PID increased with age. In women aged 15-24 years, 15% of PID cases during the study period were specified as being chronic, ranging from 13% to 20%. In those aged Over the study period, the incidence of ectopic pregnancy among women aged 15-44 years remained relatively constant 
DISCUSSION
Between 1992 and 2001, hospital admission rates for PID in New South Wales fell progressively, particularly among younger women, while the incidence of ectopic pregnancy and admission rates for epididymo-orchitis were unchanged. These trends occurred despite increasing notification rates for C trachomatis infection. The highest admission rates for PID tended to occur in women aged 20-24 years, and among older women, chronic disease accounted for a greater proportion of PID cases.
Using the HOIST system, we were able to access information on admissions to all hospitals throughout New South Wales. As these hospitals all used the ICD to classify diagnoses, data from different sites were directly comparable. The quality of the data collected is nevertheless dependent upon the standard of coding and the accuracy of clinical diagnoses upon which this is based. The proportion of women with PID who underwent laparoscopy or laparotomy in 2001-61.1% in those aged 15-34 years-suggests diagnostic accuracy was likely to have been higher than in primary care, where diagnosis usually relies on clinical features only. 1 16 PID can be classified using any one of a number of ICD codes, 14 and coding practices at different hospitals may have varied. ICD classifications are available for both acute and chronic PID, however, most diagnoses of PID in New South Wales were of unspecified duration, a problem also encountered in a US study. 17 To some extent, the failure to assign PID cases into acute and chronic diagnostic groups probably reflects the absence of a clear clinical distinction between these two conditions.
An important limitation of this study is that it only tells us about cases of PID and epididymitis that were admitted to hospital. Internationally, information on the incidence of PID in primary care is scarce and no data are available for epididymitis. Although some cases of ectopic pregnancy will have been managed on an outpatient basis during the study period, these were probably limited in number. Decreases in PID rates have generally been attributed to concurrent declines in the incidence of chlamydial or gonococcal infection in the community. 1 17 18 However, because of the ecological design of this study, we are unable to make any Cases per 10 000 births 2 0 0 1 2 0 0 0 1 9 9 9 1 9 9 8 1 9 9 7 1 9 9 6 1 9 9 5 1 9 9 4 1 9 9 3 1 9 9 2 25-34 years 35-44 years Cases per 100 000 population 2 0 0 1 2 0 0 0 1 9 9 9 1 9 9 8 1 9 9 7 1 9 9 6 1 9 9 5 1 9 9 4 1 9 9 3 1 9 9 2 25-34 years 35-44 years causal inferences about the relation between chlamydia notification rates and rates of PID.
Progressive falls in hospital admission rates for PID were also seen in Sweden since the 1970s, 18 and in the United States 16 17 and Canada 19 since the early 1980s. In Sweden, decreases in reported rates of chlamydial infection were associated with falls in hospital admission rates for PID and ectopic pregnancy. 18 20 In New South Wales, however, a divergence between chlamydia notifications and hospital admissions for chlamydia related diseases occurred.
To some degree, the decrease in PID admissions in New South Wales could have reflected reductions in the availability of hospital beds or increased management of PID in the community rather than a true fall in PID incidence. It is worth noting, however, that between 1997-8 and 1999-2000, hospital admission rates for female reproductive disorders in Australia fell by only 1.6% 21 while admission rates for PID in women aged 15-34 years in New South Wales fell by 20.7%. In a national representative study of Australian general practices, management rates for PID among younger women fell significantly, with no change in the rates for epididymitis-trends that paralleled those in the present study. 22 In Australia, PID and epididymitis are much more commonly managed by general practitioners than by hospitals. 22 23 Possible explanations for the apparent fall in PID incidence need to be considered. Although the optimal therapy for PID remains far from certain, it is possible earlier or improved treatment of C trachomatis infection contributed to the reduction in PID. Of note, during the 1990s, the arrival of azithromycin was associated with a marked reduction (from 37% to 5%) of admissions for PID associated with C trachomatis in Darwin. 24 The use of oral contraceptives has been shown to be protective against symptomatic PID among women infected with C trachomatis 16 25 ; however, data on patterns of oral contraceptive use in New South Wales are not available. Intrauterine devices are unlikely to have contributed to the fall in PID as less than 0.5% of women aged 15-49 years in Australia were having intrauterine devices inserted annually by the beginning of the study period. 26 Although decreasing incidence of gonococcal infection is thought to have contributed to falls in hospital admission rates for PID in Sweden 18 and the United States, 17 gonococcal rates among women in New South Wales remained at historically low levels throughout the study period. 10 11 The rise in chlamydia notifications could largely have been the result of increased chlamydia testing. 8 9 More extensive use of nucleic acid amplification tests may also have contributed. 27 In recent years, chlamydia testing rates have increased steadily throughout Australia, with strong correlations between the intensity of testing and detection rates for C trachomatis. 8 9 Despite this, overall testing rates are still low, with the great majority of infections remaining undetected. 8 9 This makes it difficult to know what the true incidence and prevalence of chlamydia is in the population.
On a population level, trends in the incidence of chlamydia related diseases do not necessarily parallel those of reported chlamydia rates and ecological associations between the two need to be interpreted with caution. Studies to determine the incidence of clinically milder PID and epididymitis in primary care are required.
